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Fig LI 

IdentificatloTi of naturally occurring xnetal-iou biudiug site is the 7TM leukotriene LTB4 receptor 
Whole cell competitioiL binding e>merimentwiliiC0S-7 cells 6xpiessixigth.e wild type and mutant valiants of Ihe 
teikotriene LTB4 meptoc using [%]-LTB4 ss ikt radioligand. 

Panel A. Affinity of Cu(n), 2,2'-bipyridinc and die complex tierof in die wild type LTB4 recepior. 

Fane] B. Affhity of Cu(blprydiue) la muteuit finms of the LTD4 receptor m \vHch die meud-ion binding is ssvml} 

impfirircd. 

Panel CHdical wheel diagram illustrating die transTOembrane segments of the LTB4 receptor. The two cysLeine 
residues within die transmembrane se^ent III which have been tden^ed as critical jfor metal-ion chelator complex 
bmding, Cy$93 and Cys97 are indicated in dark gray. 
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KgL2 

Tdeatxticatlon of natar^Uy occurring metaUon binding she in the 7TM galanin receptor 

"Whole cell competition binding experim«Qt wiQi COS-7 cells e}q)fessing the wild type and mutant fonns of the gdanin 

receptor y^ing [ I]-galama as ladiofigand. 

Panel A. Affmity of the free copper metaUoo, tiie free chelator and the phenantfaroline complex on the wildr^^ 
galanin receptor. 

Panel B. AfQnity of the copper-phenanthroline copmplex on two mutant fr>nn$ of ihe galanin receptor, in which the 
binding of the metal-ion complex is impaired. 
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Fig 1-3 

Uentificationi of imturally occurring metol-ion bindinK site in the 12TM protein, the 
dopamine transporter. 

Competitxoii analysis of uptake of [^Hl^lopaiiiine in whole COS-7 cells expressizig tbe dopamine transpozter. 
.Panel A. Uptake of [^H]-dopaxnine by the wM^iype dopamine transporter in the presence of free metal 2mC-i6n and 
zinc in complex with the chelator 2,2'-hipyn<iine. 

Panel B. Dopamine uptake analysis in a mutant form of the dopamme transporter, IH193K], in which binding of ihe 
metal-ion complex has been eliminated (Noregaaird et aL EMBO J. (199^) 17: 4266-4273), 
Panel C. BfEect of metal-ion complex fbrmation on the ability to inhibit rIQ-dq}amine uptake in the w2d-type and 
[H193K] mutant dopamine transpono-. (For confounds, 209 and 210, see list of compounds m Appendix). 
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FiglU 

Binding of varions metaUion complexes to a library of inter-belical me(al4oii sites ens^ered into 
* the tachykinin NKl receptor. 

COS-7 cells expresamg various eTigineered fonns of 4e NKl receptor were analyzed by competition binding using, 
[^^Q-Substance P as radioligsxid. 

Panel A. IC50 values for die zinc and copper metai-ions and complexes thereof \id1ii ihe dielatocs, 2,2'-bipyzidine and 

pbenaniihTolxiie are presented in the lable. N indicated die number of aseperiments perfbnned. 

Panel B. Data obtained using l3ie chelator cyclem are presented for the MKl mutant In wfaicb an inter-iieticai metal^on 

site has been generated through the introduction of the HisV:05;HisVI:24 exchanges. 

Panel C. A helical diagram representing the four sets of intcr-helical metal-ion sites wbich appear m Panel A are 

indicated. 
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FigIL2 Re-engineeriag of a inetal-ioit chdator Innding rite in the 12TM dopamine transiK>rten 

Dopamine uptskz was anab^ COS-7 celb expressing tiie ivfld lype and mutant fianns of dopamine 
transporter in competition with the metal-ion chelator complex, zinc(n)-2^*-bipyridme. The two panels 
show tvro foixns of re-engmeered dopamine iransporters in which ability td bind the metalrion chelator 
completes have been reconstituted foHowissg the eliroTnaoon of the Hisl 93 interaction point. 
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FigllLl 

Stmcture-activity relationship of antagonist metal-Hon complexes in tbe gaianfn and the 
leakotriene LTB4 receptors. 

Panel A. Competitioii binding analysis In COS-7 cells exprtsaing the galaniu receptor. Binding of [^^Tl*galanin was 
analysed m ihc presence of various copper-ion chektor complexes. 

Panel B. Competition binding analysis in COS-7 cells expressing the LTB4 receptor. Binding of [^H]-L'IB4 was 
analysed in the presence of various cQpper'ion chelator complexes. 
For structures of the chelators employed in bofli panels, see Appendix. 
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FigarmJZ 

Structure^activity relationship of antagonist metal-ion complexes in tiie metal-ion site 
engineered tachykinin NKl receptor 

Bmding of [^-Substance P ^ analysed in COS-7 cells expressing KKl receptor which have been engmeeredio 
blfld the zinc metal-icn. Ligand bmding is presented in competiton with the mnc metal-ion, the ziao-1 ,1 0- 
phenwiirfoline complex and vvith other zino-chclalor xomplexes as mdicatei For structures of flie chelaiors, see 
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Figurm.3 

Structiire-acdvity relation ship of ^onistic metal-ioii complexes in the metalFion site 
Beta2-adrenerg}c receptor. 

The effect of Cu(II} and coppeivchelalor complexes on stimulation of accumulation of ImraceUuler cAMP was snaTyzed 
in COS-7 cells expressing the beta2*adrenocqptor. 

?anel A. Washing experimeiit demonstratiag the reversibility of Ibe sdimilatoiy BCtlon of the metal-ion complexes. 
Panel B. The effect of copper and complexes in the wild-type heta2-AK and in engineered fonns of Ihc receptor. 
Panel C. Dosis-iesponse analysis of selected copper-cheialor complexes on the [F289C;K312C] beta2*AR- 
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FigurIIL4 

Strocture-actcvily relationship of aniagoniatic metal-Ion comples^^s in a soluble protein, 
die enzyme FVHa. 

A comparison of selected metal-ioii complexes on thebiniKog of [3HI-LTB4 and the rabibttion of the enzymabc 
activity of the active fonn of Factor VE (FVMa) in COS-7 ceils expressing respectivefef the LTB4 receptor ffanelB) 
and llie FVTTa (Panles A and C). For stucture of the chelators see the Appendix. 
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Figurine 

Structure-based optmuzation of metal-ion didators for secondary interactions in the CXCR4 
receptor and other biological targets. 

Helical wheel diagram &r the CXCR4 receptor, TlieAspl71 residue present in Ihetnmsmemhranesegn^ 
wliich k consideared a major attadunent site for the bindmg of the cyciam chelator is showa in -white on black. Positions 
which in combinaiioii are proposed to constitute ptitative metal-ion binding sites are high-lifted ia pairt and Jn black 
on daik gray. 
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Pigur IV 
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